Abstract The aim of this study is to explore the occurrence and the risk factors of back-related loss of working time in patients undergoing surgery for lumbar disc herniation. One hundred and fifty-two gainfully employed patients underwent surgery for lumbar disc herniation. Two months postoperatively, those patients completed a selfreport questionnaire including queries on back and leg pain (VAS), functional capacity (Oswestry disability index-ODI, version 1.0), and motivation to work. After 5 years, lost working time was evaluated by means of a postal questionnaire about sick leave and disability pensions. The cumulative number of back pain-related days-off work was calculated for each patient. All 152 patients, 86 men and 66 women, were prescribed sick leave for the first 2 months. Thereafter, 80 (53%) of them reported back pain-related sick leave or early retirement. A permanent work disability pension due to back problems was awarded to 15 (10%) patients, 5 men (6%) and 10 women (15%). Median number of all work disability days per year was 11 (interquartile range [IQR] 9-37); it was 9 days (IQR 9-22) in patients with minimal disability (ODI score 0-20) at 2 months postoperatively and 67 days (IQR 9-352) in those with moderate or severe disability (ODI [ 20; P \ 0.001). The respective means were 61, 29, and 140 days/year. Multivariate analysis showed ODI [ 20, leg pain, and poor motivation to work to be the risk factors for extension of work disability. Results of the present study show that after the lumbar disc surgery, poor outcome in questionnaire measures the physical functioning (ODI) and leg pain at 2 months postoperatively, as well as poor motivation to work, are associated with the loss of working time. Patients with unfavourable prognosis should be directed to rehabilitation before the loss of employment.
Introduction
Lumbar disc herniation is a common problem in the working population [24] . In most cases, patients are first given medication for pain and followed-up to see whether their sciatic symptoms disappear spontaneously, which in most cases occur within the first 3 months [3, 43, 48] . However, a considerable number (5-20%) of patients require surgery to relieve symptoms and to restore functional and work capacity [12, 24, 50] .
The outcome of lumbar disc surgery is measured against two major factors: pain and functioning. Preoperative prediction of outcome is of paramount importance for selecting the right patients for surgery at the right time.
After surgery, it is equally important to identify the patients whose recovery is poor to start rehabilitation before the development of adverse psychosocial consequences and loss of employment [16] .
Studies about the prognosis after lumbar disc surgery show almost consistently that in addition to high level and long duration of pain and presence of motor and sensory deficits in preoperative physical examination, many psychosocial factors such as low education level, occurrence of psychological complaints, and longer duration of sick leave, are the risk factors for an unfavourable outcome in terms of pain and functional capacity [2, 4, 6, 23, 25, 26, 28, 31, 35, 39, 40, 45, 47, 50] . In some studies, the clinical outcome has also been associated with some preoperative image findings [45] . Return-to-work has been influenced by psychosocial factors, as well as work-related factors like physical loading of the work, ability to change working conditions, and work satisfaction, whereas clinical and image findings have a little impact [1, 5, 15, 44] .
Most studies on productivity loss due to lost work related to lumbar disc herniation have only considered permanent exit from the labour market and reported that 60-85% of patients return to work within 1-3 years after lumbar disc surgery [15, 40, 49] . With longer follow-up times (7-10 years) 77-93% of patients have regained employment [22, 34] . However, shorter-term work disability, i.e., sick leave periods, may represent a substantial portion of the total impact of lumbar disc herniation on work performance. The cumulative number of work disability days is an accurate and a valid measure of lost productivity, i.e., indirect costs of a disease frequently outnumbering the direct costs of medical treatment [38, 41] .
In the present study, we evaluate the occurrence and risk factors of lost work days over 5 years in a cohort of patients surgically treated on lumbar disc herniation.
Patients and methods
In Jyväskylä Central Hospital in 1999, 210 patients (*1/ 1,000 inhabitants of the area) underwent surgery on lumbar disc herniation. Out of this, 173 patients volunteered for the present study. The remaining 37 patients were not included for the following reasons: 21 did not receive notification about the study when they were discharged from the hospital after operation, 8 were still suffering from severe back pain and had been referred to re-examination at the time of study, 4 failed to comply with the follow-up assessments, 2 had already undergone spondylodesis of the lumbar spine, 1 was pregnant, and 1 had Parkinson's disease.
Indications for lumbar disc surgery were extensive or unbearable pain radiating down to the lower extremity and/ or muscle weakness and, in majority of patients, a positive straight leg raising test gave a value of \60 [49, 51] . Patients may also have presented loss of patellar or Achilles reflex, cauda equina syndrome and/or regional sensory loss. The diagnosis of lumbar disc herniation was based on preoperative symptoms, clinical examination, and spinal nerve root compression detected during magnetic resonance imaging or computed tomography. Whenever possible, conservative treatment was applied first. Analgesics were given and 61 patients received physiotherapy; 30 of them received massage, 17 received TENS, 15 received cold treatment, and 10 received acupuncture. Local anesthetics were injected to seven patients. Patients were encouraged to do muscle stretching and strengthening.
The patients were operated on using the open mini approach described by Wood and Hanley in 1991 [50] . The presence of disc herniation was confirmed, the herniated fragment was extracted, and thereafter loose material from the intervertebral disc space was removed. Fusions were not performed.
Postoperatively, the patients were instructed to avoid sitting and driving a car for 4 weeks. Lifting, carrying, and forward bending of the back were restricted for 6 weeks. The patients were instructed to perform light stretching and mobility exercises during their 2 month sick leave period.
Collection of data
Before surgery, the patients completed a questionnaire including items about the duration of preoperative back and leg pain, intensity of pain (visual analogue scale-VAS, 0-100 mm) [13] , employment status, and physical work load (physically light work or physically demanding work). Out of 173 patients, 21 were not employed at the time of operation and were excluded from the subsequent analysis. All the 152 employed patients were routinely prescribed sick leave for 2 months after the surgery.
On 2 months follow-up, intensity of the current back and leg pain (VAS 0-100 mm) was recorded. The degree of disability during the previous week was assessed by the original Oswestry low back pain disability questionnaire (scale 0-100) [18, 19] . The Short form of the Beck depression inventory (SDI) was used to evaluate the mood of the patient [30] . Motivation to the work was assessed by the modified questionnaire developed by Eva Esbjörnsson [17] .
After the 2 months visit, patients were treated according to the routine principles. Sick leave was prescribed, if the patient was unable to perform his or her regular job or another similar job. If work incapacity persisted for 1 year at least, disability pension could be awarded according to the decision of medical examiners of the social insurance institutions.
After 5 years, a postal questionnaire was sent out, and the patients were asked to report any sick leave after the 2 months visit, as well as the causes of the sick leave. Further, the patients were asked to report retirements from work after the operation including the date and the reason of retirement (back problem, any other disease, or retirement due to age). For each patient, the cumulative number of all back-related days-off work were calculated and divided by the number of follow-up years during which the patient was available to the workforce, except for the back disease.
Statistical analysis
Descriptive values of variables are expressed as means with standard deviations (SDs) and with 95% confidence intervals (CIs), when the variables were not normally distributed as medians with interquartile ranges (IQRs). Accordingly, the median regression method served to analyze factors related to the cumulative number of work disability days. Statistical comparisons between groups were made by the t test for normally and by the Mann-Whitney test for not normally distributed groups. The rate of back-related permanent work disability pensions was analyzed by the Kaplan-Meier method and the factors associating with the pensions by the Cox regression method.
The Ethical Committee of Jyväskylä Central Hospital approved the study design.
Results
Demographic and clinical data on the 152 patients who underwent simple discectomy for lumbar disc herniation are shown in Table 1 . Women (n = 66) had higher scores of preoperative pain, whereas men (n = 86) more often had a physically demanding job. In 145 cases, the disc herniation was in lateral (right in 60, left in 85) and in seven cases it was in medial. The level of operation was L5-S1 in 65 patients, L4-5 in 71, L3-4 in 6, L2-3 in 3, and L1-L2 in 3 patients. Four individuals were operated in two levels.
After 2 months of surgery, the median Oswestry disability index (ODI) was 14 (IQR 6-26) while mean was 17. No gender difference was found. Compared to the preoperative situation (Table 1) , the pain scores (VAS) were markedly reduced: median back pain was 13 (IQR 3-29) and median leg pain was 10 (IQR 3-23).
All the 152 patients were prescribed sick leave for the first 2 months, which was customary at that time in Finland. Thereafter, 80 (53%) of them reported back-related sick leave or a work disability pension. A permanent work disability pension due to back was awarded to 15 (10%) patients (Fig. 1) ; 5 of them were men (6% of men), and 10 were women (15% of women). When days on sick leave were included, the median number of all work disability days per year was 11 (IQR 9-37); the mean was 61 days. Women had more days-off work than men: the respective medians were 17 days (IQR 9-72) and 9 days (IQR 9-27) per year (P = 0.038), and the means were 77 and 49 days. The distribution of the individuals' work disability days was very skewed.
After 2 months of surgery, 108 (71%) of the patients had only minimal disability (ODI 0-20) while 44 (29%) had moderate or severe disability (ODI [ 20) . In the former group, the median number of work disability days per year was 9 (IQR 9-22), whereas in the latter it was 67 (IQR 9-352) (P \ 0.001; Fig. 2 ). Multivariate analysis revealed that a higher ODI, more intensive leg pain, and poor motivation to work at 2 months postoperatively were risk factors for extension of work disability, whereas gender was not an independent predictor (Table 2) .
Poor functional capacity (ODI [ 20) was also a risk factor for a permanent back-related disability pension (hazard ratio [HR] 15.2; 95% CI 2.1-112), in addition to older age (HR 1.25; 95% CI 1.04-1.50) ( Table 3) . 
Discussion
In this study, we showed that a higher functional disability (ODI), more intensive leg pain, and poor motivation to work at 2 months after lumbar disc operation are risk factors for future loss of working time. Functional disability also was a predictor of permanent work disability. The cut-off-point of 20 in ODI score divided the patients into two groups differing considerably on their future work capacity. High scores in the ODI and in leg pain assessment by VAS can be regarded as alarm signals for a poor socioeconomic outcome, i.e., more lost working days and higher costs to the society. The ODI has earlier appeared to be a predictor of permanent or prolonged disability after lumbar disc surgery [15, 19, 28] . The present study is the first to show that the ODI is a risk factor for loss of working time, i.e., indirect societal cost, as well.
In general, self-reported questionnaire measures of functioning like the ODI have been shown reliably to predict future functioning and disability in many specialist areas of medicine and they have frequently been used as better predictors than bio-physiological measures such as laboratory tests and radiography [29, 37] . The questionnaire measures of functioning are multifaceted instruments which reflect not only physical function but also psychosocial status. These measures, however, do not take into account the requirements of a patient's job. These factors are included in the patient's prediction of his or her own ability to work, which has also appeared as a significant predictor of working ability after lumbar disk surgery [15] .
Leg pain but not back pain at 2 months postoperatively was also a risk factor for days-off work. The postoperative leg pain may result from prolonged preoperative compression of the nerve root leading to nerve injury and constant pain or from failed back surgery. Further, the experience of pain may be associated with psychological characteristics negatively affecting the work capacity.
In many studies, duration of pain adversely has an impact on the prognosis of work capacity [32, 39, 40] . Workers who report an episode of low-back pain mostly return to work within 1 month, while a small number, fewer than 5%, never return. By the time a worker has been out of work for 6 months, the likelihood of returning to work is just 50%, and when the worker has been out of work for 1 year, the likelihood returning to work drops to 25% [21] . In addition to the functional disability itself, the adverse psychosocial consequences of prolonged sick leave play a role in this phenomenon. Contrary to these findings, duration of preoperative pain did not achieve statistical significance as an explanatory variable in the multivariate model of loss of working time in the present study. This may be due to association between prolonged preoperative pain and high postoperative ODI. Unfortunately, we have no data on preoperative ODI or duration of preoperative sick leave.
Motivation is a crucial factor for functioning of any kind and not surprisingly, it was inversely related to the number of work disability days. The concept of motivation, however, is somewhat controversial and no widely accepted measure for motivation exists [33] . Further, motivation may include factors like work satisfaction, occurrence of psychological complaints, etc., which have been associated with work disability in other studies which have not assessed motivation. Despite earlier results, depression did not appear as an independent risk factor for future work incapacity in our multivariate model [15, 45] . This may be due to the fact that depressed patients generally report more pain and disability [42] .
Physically heavy work was not a risk factor in this study, but the self-reported work load-dichotomized as physically light or physically demanding-may not be an accurate and a valid measure of the actual work load. The physical and psychological requirements of a patient's job should be clarified more thoroughly. For assessment of physical work load, some validated patient questionnaires have been developed [7, 46] . Combination of this information with data on the patient's functional capacity, e.g., the individual items of the ODI, could further facilitate the identification of patients at risk of losing work capacity and assist in planning appropriate rehabilitation [16, 21] . None of the work load questionnaires, however, have gained popularity so far.
Older age was a risk factor for back-related retirement. Performance capacity decreases with age, and long life entails debilitating disorders and diseases [9] . Older patients are less often suited to vocational rehabilitation because they are, on average, less well educated and less motivated for a change of employment than younger individuals. In addition, employers may be reluctant to employ them. Consequently, older people are more likely to end up on a disability pension. In the present study, 10% of the patients had a permanent work disability pension due to back after 5 years of surgery. Similar but also much differing rates of work disability have been reported earlier [15, 22, 34, 40, 49] .
We have no data on the rehabilitation received by our patients, but several randomized studies have shown that specific exercise therapy of back muscles significantly reduces pain and disability after disc surgery [10, 11, 14, 20, 51] . Carragee et al. [8] have shown that early return to vigorous activities is possible in the majority of patients (98%) and early return-to-work with the mean sick leave of 1.7 weeks did not increase the rate of complications. The 2 months sick leave which was routinely prescribed during this study may be inappropriately long in many cases. Longer sick leave has adverse psychosocial impact increasing the odds of permanent loss of employment [6, 25] but the rate of work disability here was less than the reported in many studies [15, 22, 34, 40, 49] . A 2 months sick leave, however, may cause needless loss of work productivity. Nowadays, the duration of sick leave prescribed in our hospital after lumbar disc surgery varies from 4 to 6 weeks according to the patient's work demand.
Among the societal costs of many musculoskeletal conditions, the indirect costs, i.e., costs due to the loss of work productivity, play a dominant role [27] . The mean monetary value of one lost working day was evaluated as €82 in Finland in 2002 [41] . In the present study, this translates into a mean annual loss of productivity of €2,400 in the group with an ODI score of B20 and of €11,500 in the group with an ODI score of [20. Consequently, interventions to prevent loss of working time may have marked economic value. In this study, the number of daysoff work was based on self-report, which carries a risk of recall bias. This, however, is not likely to be different between the two groups formed according to the ODI.
At the time of commencement of the present study, preoperative questionnaire data like the ODI, SDI, and motivation were not routinely collected in the Department of Orthopedics of Jyväskylä Central Hospital. This may be regarded as a limitation of our study. However, our purpose was to investigate the normal care of lumbar disc herniation and in that setting, the ODI at 2 months postoperatively, proved to be a valid, feasible, and marked predictor of future work capacity and societal costs.
Our patients represent nearly all the patients with lumbar disc herniation in the Central Finland region, where the private sector in operative health care is almost non-existent. The population of Finland is very homogenous and thus the results can be generalized to the whole country. The Finnish social insurance system and labour market may have some impact on the results. In general, rates of work disability have been higher in European countries than in the USA, where welfare facilities are more limited but the labour market is more flexible than in Europe.
In summary, self-reported measures of functional capacity, pain, and motivation to work may help in the early postoperative phase after lumbar disc surgery to identify those patients who are at risk of an unfavourable outcome and may need special therapeutic and rehabilitative interventions. Vocational counselling on the basis of data on patient's functional capacity and requirements of his or her job is highly important [16] . Early rather than later commencement of rehabilitation has shown to yield better results [36] . Activities targeted to improve work capacity and prevent days-off work may lead to substantial savings to the society.
